Serial No.: 10/067,531 
IN THE CIAIMS ; 

1. (Currently Amended) A foreign — matorial — detector for 
detecting a foreign material caught between a closing movement 
side end portion of a movable body and a closed body, which io 
applied — fe ethe detector in combination with an opening and 

closing mechanism ift which the and a m ovable body for 

movement m ovoo — in -the — a closing movement direction with respect 
to the a closed body, the movable body movcD b eing for movement 
toward a closing direction which — ia — leaned — at an angle w ith 
respect to the closing movement direction immediately before %he 

a closing movement direction side end portion of the movable 

body reaches a closing movement end point located substantially 
at an orthogonal direction lateral side of the closed body with 
respect to the closing movement direction, and the movable body 
thus clooGo — being for closing a gate provided located b etween 
the movable body and the closed body along the closing movement 
direction , the foreign material detector comprising : 

a pressure sensor, which is directly or indirectly mounted 
to the movable body at a lateral side of the movable body along 
a substantial orthogonal direction with respect to the closing 
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movement direction, movoo — for movement w ith the movable body, 
and detecto — for detection of a pressed reaction force effected 
from %he— a foreign material when 4-te — the pressure sensor p resses 
against such % he— foreign material . 

2 . (Currently Amended) The foreign material detector 
according to claim 1, wherein the pressure sensor 
Gomprioing comprises : 

an outer cover portion which that is hollow and formed of 

comprises a synthetic resin material which is for being 

elastically doformablo duo to the deformed by a p ressed reaction 
f orce; 

a plurality of wires which aro provido d located in an inner 
side of the outer cover portion and Qomo into contact to connQct 
^for contacting and electrically connecting 

with each other due to — the elastic deformation of the outer 
cover portion; and 

an accommodating portion which — ha ^having a rigidity higher 
than a rigidity of the outer cover portion and retains retaining 
the outer cover portion at a side opposite to the closing 
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movement direction or the closing direction of the outer cover 
portion . 

3. (Original) The foreign material detector according to 
claim 1, wherein the pressure sensor is offset toward an inner 
side of the closing movement direction of the movadDle body end 
portion and toward the closing movement end point. 

4. (Currently Amended) The foreign material detector 
according to claim 2 , wherein the pressure sensor is mounted to 
the movable body ia — a — otatc — iH — which so that a gap is formed 
between the pressure sensor and the closing movement direction 
side end portion of the movable body. 

5. (Currently Amended) The foreign material detector 
according to claim 2 , wherein the accommodating portion includco 
comprises a recessed portion which — that covers a part of the 
outer cover portion, the recessed portion comprises a first end 
portion and a second end portion, and the first end portion is 
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located at a forward position along the closing movement 
direction, comparod with relative to the second end portion. 

6. (Currently Amended) The foreign material detector 
according to claim 3, wherein the movable body and the closed 
body irs — are a pair of door panels. 

7. (Original) The foreign material detector according to 
claim 3, wherein the movable body is a sliding door and the 
closed body is a wall. 

8. (Currently Amended) The foreign xoaterial detector 
according to claim 4, comprising: 

a supporting device which — is — integrally mounted to the 
movable body at a side opposite to the closing movement 
direction of the pressure sensor; and 

a retainer i« which comprising a groove portion into 

whrire hfor receiving the supporting device can enter from the side 
opposite to the closing movement direction io fdmod , and which 
includes a nipping portion which — nipo — for nipping a tip end 
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portion of the supporting device from both sides thereof when 
the supporting device has e ntered into the groove portion — from 
both oidQo thereof ^ while retaining the pressure sensor. 

9. (Currently Amended) The foreign material detector 
according to claim 5, wh e r e in — further comprising a flexible 

portion which irs joined to the recessed portion of the 

accommodating portion to accommodate the outer cover portion— 3kr9 
further included ^ wherein an inner side of a structure in which 
the flexible portion is joined to the recessed portion has a 
catching hole, and a gap exists between an inner peripheral 
portion of the catching hole and an outer peripheral portion of 
the outer cover potion. 

10. (Original) The foreign material detector according to 
claim 8, wherein the pressure sensor is offset toward an outer 
side of the movable body with respect to the supporting device. 
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11 . (Currently Amended) A foreign material detector for a 
oliding — door — whioh — is — applied — fe ein combination with a sliding 
door device-7 — i» — which and a door panel perf orniD — aa — for opening 
and closing — movomont in a vehicle longitudinal direction, the 
door panel for moving m ovco toward a closing direction which — ie 
loaned — that is at an angle w ith respect to the vehicle 
longitudinal direction immediately before a closing movement 
direction side end portion of the door panel reaches a closing 
movement end point located at a lateral side of a vehicle side 
wall along a substantial orthogonal direction with respect to a 
closing movement direction, thereby closing a gate provided 
located in the vehicle side wall io thereby clooed ^ comprising: 

a pressure sensor-; — which — io provide d located at a position 
offset'tiftg toward a closing movement side of a tip end portion 
of the door panel and toward a vehicle right and left direction 
lateral side, along a vertical direction of the door panel, and 
detocto — for detecting catching — of — a foreign material occurred 
located b etween the tip end portion of the door panel and the 
vehicle side wall. 
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12 . (Currently Amended) The foreign material detector for 
a sliding door according to claim 11, wherein the closing 
movement direction of the door panel is oct to a dirootion which 
is — iQano d angled toward a vehicle transverse direction interior 
side with respect to the vehicle longitudinal direction, while 
the pressure sensor is offset toward the vehicle interior side 
of the tip end portion of the door panel. 

13. (Currently Amended) The foreign material detector 
according to claim 11, wherein the pressure sensor comprises: 

an outer cover portion which — that is hollow and formed 
e ^comprises a synthetic resin material which that is elastically 
deformable due to the pressed reaction force; 

a plurality of wires which arc provided located in an inner 
side of the outer cover portion and come into contact to connect 
% efor contacting and electrically connecting with each other due 
to th e elastic deformation of the outer cover portion; and 

an accommodating portion which hao h aving a rigidity higher 
than the outer cover portion and retains — retaining the outer 
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cover portion at a side opposite to the closing movement 
direction or the closing direction of the outer cover portion. 

14 . (Currently Amended) The foreign material detector for 
a sliding door according to claim 12, wherein the accommodating 
portion includes a recessed portion which that covers a part of 
the outer cover portion, the recessed portion conprises a first 
end portion and a second end portion, and the first end portion 
is located at a forward position along the closing movement 
direction, compared with the second end portion. 

15 . (Currently Amended) The foreign material detector for 
a sliding door according to claim 13, wherein the pressure 
sensor is mounted to the door panel in a otato in which so that a 
gap is formed between the pressure sensor and the tip end 
portion of the door panel. 
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16. (Currently Amended) The foreign material detector for 
a sliding door according to claim 13, further comprising: 

a supporting device which io integrally mounted to the door 
panel at a side opposite to the closing movement direction of 
the pressure sensor; and 

a retainer which — includes — comprising a groove portion into 
which for receiving the supporting device eaa — ontor — from %he — 
side opposite to the closing movement direction and a nipping 
portion which — a^p gfor nipping the tip end portion of the 
supporting device that has entered the groove portion from both 
oidoa thoroof y and rotaino for retaining the pressure sensor. 

17. (Currently Amended) The foreign material detector for 

a sliding door according to claim 14, which further 

includoo further comprises a flexible portion which is joined to 
the recessed portion of the accommodating portion and 
accommodatoo — accommodating the outer cover portion, an inner 
side of a structure in which the flexible portion is joined to 
the recessed portion , the structure having has a catching hole, 
and wherein a gap exists between an inner peripheral portion of 
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the catching hole and an outer peripheral portion of the outer 
cover potion. 

18. (Original) The foreign material detector for a sliding 
door according to claim 16, wherein the pressure sensor is 
offset toward an outer side of the door panel with respect to 
the supporting device. 

19. (Currently Amended) A method for detecting a foreign 
material caught in a sliding door device, in which wherein a door 
panel is for p arformp — a» — opening and closing movomcnt — in a 
vehicle longitudinal direction, *he — door — panel — moveo — and for 
movement toward a closing direction which — is — leane d at an angle 
with respect to the vehicle longitudinal direction immediately 
before a closing movement direction side end portion of the door 
panel reaches a closing movement end point located at a lateral 
side of a vehicle side wall along a substantial orthogonal 
direction with respect to a closing movement direction, thereby 
closing a gate provided — located in the vehicle side wall — ir& 
thereby cloood ; the method comprisin g a otop of : 

11 



Serial No.: 10/067,531 

detecting a foreign material which — that intersects the 
closing movement direction of the door panel and impedes closing 
of the door panel by a pressure sensor extending at— the closing 
movement direction side of a tip end portion of the door panel 
and mounted to an outside of the door panel. 

20. (Currently Amended) The method for detecting a 
foreign material caught in a sliding door device according to 
claim 19, further comprising th e st e p of detecting a change in a 
current value when a foreign material exerts a reaction force 
on, and thereby deforms an outer cover portion of the pressure 
^nsor_^ ia — doformod by a — reaction — force — &€ — fehe — for e ign material 
and when a plurality of wires accommodated located w ithin the 
outer cover portion contact-^fe e and electrically connect %e — with 
each other. 




21. (New) A foreign material detector applicable to a door 
of a vehicle wherein a door panel of the door is slidGQ:>le with a 
closing movement in a longitudinal direction of the vehicle, the 
closing movement ending at a terminus on a side of the vehicle, 
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the door panel comprising a side peripheiry, and the door panel 
is movable in an oblique closing direction to the longitudinal 
direction before the side periphery reaches the terminus so as 
to close a gate located at the side of the vehicle, the foreign 
material detector comprising: 

a pressure sensor located on a portion of the door panel, 
the portion located closer to the terminus than the side 
periphery of the door panel and positioned farther away from a 
center of a transverse direction of the vehicle than the side 
periphery of the door panel, the pressure sensor for detecting a 
reaction force effected by a foreign material when the pressure 
sensor comes into contact with the foreign material located 
between the side periphery of the door panel and the side of the 
vehicle, the pressure sensor comprising an outer cover and an 
accommodating portion, the outer cover being elastically 
deformable by the reaction force, the accommodating portion 
having a greater rigidity than the outer cover, the 
accommodating portion for holding a portion of the outer cover 
positioned farthest with respect to either the terminus or the 
oblique closing direction of the door panel, the accommodating 
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position comprising a groove and a flexible portion, the groove 
being opened toward the closing direction of the door panel, the 
flexible portion having a smaller rigidity than the groove opens 
toward an opening direction of the door panel and is located 
opposite to the groove, 

wherein the groove includes a first periphery closer to an 
exterior of the vehicle and a second periphery closer to an 
interior of the vehicle, and the first periphery is located 
closer to the terminus than the side periphery of the door panel 
and the first periphery is located closer to a fully-opened 
position of the door panel than the second periphery. 

22. (New) The foreign material detector of claim 21, 
wherein the closing movement of the door panel is angled toward 
an interior of the vehicle with respect to the vehicle 
longitudinal direction, and the pressure sensor is positioned 
closer to the interior of the vehicle than the side periphery of 
the door panel . 
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23. (New) The foreign material detector of claim 21, 
wherein the pressure sensor is mounted to the door panel and 
forms a space between the pressure sensor and the side periphery 
of the door panel . 

24. (New) The foreign material detector of claim 21, 
further comprising a supporting device for supporting the 
pressure sensor and a retainer for retaining the pressure 
sensor, the supporting device being integrally mounted to the 
door panel at a side opposite to the closing movement of the 
pressure sensor, the retainer including a groove portion for 
receiving the supporting device from the side opposite to the 
closing movement and a nipping portion for nipping two portions 
of the side periphery of the supporting device entered the 
groove portion. 
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25. (New) The foreign material detector of claim 21, 
further comprising a supporting device for supporting the 
pressure sensor, the supporting device being integrally mounted 
to the door panel at a side opposite to the closing movement 
direction of the pressure sensor, wherein the pressure sensor is 
offset inward along the transverse direction of the vehicle and 
forward along the longitudinal direction of the vehicle with 
espect to the side periphery of the door panel, and offset 
outward along the transverse direction of the vehicle with 
respect to the supporting device. 
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